Background: Several studies have been conducted to analyze the role social networks play in communication between patients and health professionals. However, there is a shortage of studies in relation to communication among primary health professionals, in a professional context, using the various mobile phone apps available.
Introduction

Background
The introduction and development of mobile technology and the expansion of social networking are changing social relationships and modifying behaviors and attitudes, especially among the younger generations. Mobile phones are not only used as working tools, but often continue to be used for similar purposes at home, thus extending the normal working hours. In 2016, a survey showed that 90.4% of general practitioners owned a mobile phone with 1 to 3 medical-related apps [1] . There are not many studies on the current use of social networking among primary care professionals and even fewer comparing the use of the various apps available in the market.
Social networking sites (SNSs) are Web-based services that allow individuals to construct a public or semipublic profile within a bounded system to share information, ideas, personal messages, and other content in online communities [2] . Their forms of online communication vary greatly depending on their features (eg, photo-sharing or video-sharing capabilities, built-in blogging, and instant messaging technology). Most Web-based SNSs also support mobile interactions. There are considerably more mobile users than personal computer users, but how individuals decide to access SNSs (ie, through personal computers, iPads, tablets, or mobile phones) still depends on their own choice. Mobile phone apps allow for creating, sharing, and exchanging information, images, or videos with other users through a mobile portable format, and probably this is the main reason why the use of apps has grown rapidly among SNSs. In 2016, the number of apps downloaded to connected devices worldwide was 149.3 billion [3] , and there were 3196 million active SNSs users, or about 42% of the global population. Of those, 2958 million, about 39% of the world's population, accessed SNSs through their mobile devices [4] . Apps such as WhatsApp, Facebook, YouTube, Instagram, Twitter, Spotify, Telegram, LinkedIn, or Snapchat have contributed to increase the number of mobile phone users and, in turn, the number of SNS users around the world. A recent report estimated that in Spain more than 15 million people aged between 16 and 55 years were active users of SNS technologies. WhatsApp and Facebook were the favorite SNSs of mobile phone users (76%) and people spent most of their time in WhatsApp. This increasing use of SNSs has been attributed to their being a way to socialize with peers (to chat or send messages) [5] .
From a health care perspective, the use of mobile phones by clinicians could improve clinical communication, increase the practice of evidence-based medicine, enable access to information tools at the point of care, and improve education and research [6] [7] [8] [9] . Apps designed for health professionals can be used to diagnose diseases, consult data on medications, perform clinical calculations, search scientific evidence, exchange clinical experiences, improve the management of chronic diseases, and conduct health care research [10] . The benefits of mobile technology for health professionals include the ability to make decisions more quickly and more reliably, thus improving the quality of health care and data management [11, 12] . Apps to access SNSs stand out in the improvement of accessibility to health information, both as a support tool and for public health surveillance [13] [14] [15] [16] . A greater connection with other professionals has been highlighted as one of the main benefits associated with the use of SNS media in the field of health care. Health professionals, from all categories, are using apps as social media for their professional development, to connect with colleagues, and to be up-to-date with the latest medical literature. Health care organizations around the world are taking initiatives to expand mobile health use and to demonstrate its efficiency [17] . The focus areas for future development of these technologies probably will be mobile telehealth and disease surveillance with SNS media and clinical decision support systems using machine learning. During the recent outbreak of Ebola virus in Africa, mobile phones and their apps were used for research, surveillance, and health education and to follow its dissemination [18, 19] . It is likely that the use of apps in cases like these will increase in the future due to their potential to improve the health outcomes of patients in various health care settings.
Few studies have been undertaken on primary care professionals' use of various apps to access SNSs in a professional context. In a survey [20] on the use of mobile phones at work, in which about half the sample of 416 respondents were registered nurses, 58% of these nurses used their mobile phones at work; this use increased to 81% among physicians. The importance of this phenomenon and its foreseeable future impact require additional research on the use made by health care professionals in all types of social networks and devices. Primary care professionals (physicians, nurses, midwives, medical social workers, etc) are usually establishing the first contact with patients, and this type of SNS app, in a portable format, allows for remote support that seems useful and effective. For this reason, it is necessary to evaluate SNSs' impact and benefits perceived by members of primary care teams [21] .
However, there is a growing fear and some controversies in relation to extending the use of social networks in health data communication contexts, which have their origin in the threat to privacy and confidentiality and the risk of misinformation, fake news, and the impersonation of professionals as recently reported in some media stories [22] . The increase in reports of these situations shows that these are risks to be taken into serious consideration [23] . If we add to this the risks associated with storing and transporting images, multimedia files, or text files on these mobile devices that go wherever the user goes and that often connect through low-reliability Wi-Fi networks, security risks rise exponentially. Lack of clarity on the boundaries between personal and professional life, increased risk of liability arising from the use of SNSs for professional purposes, low methodological rigor in studies on the use of social media, and poor accuracy, quality, and reliability of information are creating serious doubts about extending SNS use among health care professions [6] [7] [8] [9] [11] [12] [13] [14] [15] .
Objectives
Considering the need for more studies on SNS use and the growing trend toward the use of social networks to disseminate and discuss knowledge, we chose Bloom's taxonomy as an evaluative tool [24] [25] [26] . Our aim in this study was integrate this taxonomy into our exploration of primary health care professionals' use of SNSs and their main reasons for using them.
Methods
Design
This was a descriptive cross-sectional study to explore, through a Web-based survey, primary health care professionals' use of various social networking apps. The survey was conducted anonymously from August to September 2017.
Sample and Settings
The target population for the survey was a convenience sample of 1635 practicing primary health care professionals registered in SISAP (the Catalan acronym for Information Systems for Primary Care Services) [27] who worked in the central region of Catalonia, Spain. Those invited to take part in this study had an account to access electronic health records, had a valid email address, and had previously given consent to be contacted.
We distributed a link to the questionnaire by email. The email invited potential participants to take voluntary part in the questionnaire and explained the aim of the study.
Web-Based Survey
We used a voluntarily accessed survey developed using the Google Forms tool (Google LLC, Mountain View, CA, USA). Participants had access to the survey through a link sent in a personalized email. It was a closed survey, and no personal identification data were collected, thus protecting the confidentiality of participants. There was no financial incentive for participating in the study.
We carried out a pilot test with a group of 47 health care professionals (similar to the target group) to ensure the clarity of the questions and the validity of the rating scale. We introduced no major changes.
The first page of the survey informed participants about the total number of questions, the approximate response time, and the aim of the study. Participants were encouraged to contact the main investigator if they had any questions requiring clarification (contact details were also on the same page). The questionnaire, consisting of 10 multiple-choice questions, had only 1 conditional question referring to the use of social networks in a professional context. Depending on the response, it allowed access to a second section. The questionnaire was distributed in 3 distinct sections with all questions, except the last one, being mandatory. Some questions allowed free-text content (eg, apps used) and others allowed combined answers (options were "none" and "all"). As the questions were mandatory, incomplete answers were not registered. Only 1 response was allowed for each email sent. We kept no records of the respondents who quit the survey and analyzed only the completed questionnaires. We did not apply any statistical weighting.
Study Variables
The survey was divided into 3 sections: (1) type of apps used by the health care professional, (2) type of apps used in a professional context, and (3) professional perception of the benefits and impact of the apps on their clinical practice and professional development. For this last part, professionals were asked about the usefulness of using apps, classifying the answers as "not useful," "of little use," "useful," and "very useful" in terms of their benefits and impact. We used 8 distinct categories based on the 2 dimensions of Bloom's taxonomy (knowledge and cognitive processes), previously used in similar studies [28] : knowledge, clinical reasoning, critical thinking, clinical skills, problem solving, creativity, decision making, and outcome on the patient. An additional closed-ended question asked respondents to indicate whether they used SNSs for work-related purposes and, if they did, they were asked about the main reasons for this use.
The apps we chose to evaluate in the survey were those reported as being the most used in Spain (Facebook, WhatsApp, Twitter, Instagram, and other) [5] . We collected sociodemographic data (age, sex, education level, and work experience) using a demographic form. We determined professional category (physician, nurse, midwife, odontologist, social worker, or other) using a jobs checklist; we also recorded type of work (classified as "academic only," "clinical only," "academic and clinical, " or "other") and years of work experience. We did not evaluate the qualitative data collected for this study.
Ethical Considerations
We obtained ethical approval of the study from the University Institute for Primary Care Research Jordi Gol Clinical Research Ethics Committee (P17/174), Barcelona, Spain. The invitational email described the study's aims and procedures, and security and confidentiality of data. It also informed invitees about their right to decline to participate. The study observed data protection laws in effect at the time it was conducted.
Statistical Analysis
We made a bivariate comparison using the Pearson chi-square test between the professionals who used the apps in a professional context and those who did not, considering sociodemographic, professional knowledge, and attitude variables.
We performed a multivariate analysis using logistic regression, including the use of SNSs in a professional context as the dependent variable and taking P<.05 in the bivariate analysis. We also determined the adjusted odds ratio (adjusted OR). We conducted the analysis using IBM SPSS version 18 (IBM Corporation) and we reported the summary statistics as frequencies and percentages.
Results
Participant Characteristics
Of the 503 respondents, we included 483 as study participants and excluded 21 who had no clinical activity (ie, academic or research professionals; Figure 1 ).
The median age of the 483 participants was 45 years (SD 10.44, range 24-65). Most of them (393/483, 81.4%) were women and had a median work experience of 19 years (SD 10.88, range 1-58). In the professional category, 211 of the 483 participants (43.7%) were physicians and 215 (44.5%) were nurses. Of the 483 participants, 385 (75.6%) had a bachelor's, a graduate, or a diploma degree, and 118 (24.4%) had a master's or a doctoral degree.
App Use Analyses
To evaluate the frequency of use of the apps by the professionals surveyed, we considered the responses in which they had selected the option "often" or "constantly" as an indication of usual use. Among the 483 respondents, 474 (98.1%) were regular users of social networks and 362 (74.9%) also used them in work-related situations. WhatsApp was the most used app, in both personal and professional contexts. Respondents indicated using WhatsApp in 467 of 483 (92.6%) cases and Facebook in 209 (41.5%; Figure 2 The factors independently associated with the use of apps to access SNSs in a professional-related context were having less than 15 years of work experience (adjusted OR 2.11, 95% CI 1.02-4.36) and a frequency of mobile phone use greater than 3 hours a day (adjusted OR 1.90, 95% CI 1.07-3.38; Table 2 ).
Most of the 362 respondents (mean 67.5%, SD 6.1%) considered using mobile phones to access SNSs in a professional context as useful or very useful in all 8 domains studied. Considering valuations rated as "useful" or "very useful" as indicators of usefulness, the best-rated domain was problem-solving skills (276/362, 76.2%, 95% CI 71.8%-80.6%), followed by knowledge about the profession (261/362, 72.1%, 95% CI 67.5%-76.7%) and speed and clinical safety (254/362, 70.2%, 95% CI 65.4%-74.9%; Table 3 ).
When we compared the apps according to the same domains, we observed that WhatsApp, Facebook, and Twitter were well valued for the acquisition of professional knowledge, creativity and innovation, and critical thinking skills. WhatsApp and Facebook were valued positively for their speed in helping to reach clinical decision, whereas WhatsApp was the only app positively valued for problem solving as well (177/219, 80.8%, 95% CI 75.6%-86.0%; Table 4 ).
We also asked the respondents to select their main reasons for using the apps. The reasons most frequently cited were communication between professionals and drug or clinical consultations (Table 5) . Among the reasons added by professionals, 8 of the 362 (2.2%) respondents reported using SNS apps to send photographs to other professionals and 5 of 362 (1.4%) reported using them to register clinical information.
These preferences varied according to the apps preferred by the health care professionals. However, it is notable that communication with other professionals was reported by 213 of 219 (97.3%, 95% CI 95.1%-99.4%) WhatsApp users (Table  4) . 
Discussion
Principal Findings
The results of this study indicate that most of the primary health care professionals surveyed were using apps to access SNSs in a professional context and that WhatsApp, Twitter, and Facebook, in this order, were the most used, in both personal and professional contexts [20, 29] . In terms of its benefits, WhatsApp was generally perceived as more useful for improving professional knowledge and clinical problem solving [13] . These findings suggest that these apps can be powerful tools to involve health professionals in their professional activities and that they can be used as a model to develop new and more secure apps in the future [21] .
The study showed a higher proportion of SNS users among professionals with shorter work experience and, although the univariate analysis didn't achieve statistical significance, a multivariate analysis demonstrated that age and work experience were significantly correlated variables (linear correlation) and, together with hours of mobile phone use, generated a good response model. New generations of professionals, as expected, made greater use of mobile phones and everything that use entails (eg, participating in social networks or conducting internet searches). The health system should be adapted to this, both ethically (for the sharing of photos and patient data) and in relation to documentary and assisted support. If we were to repeat our study in 15 years' time, it would show a completely different picture.
Professionals perceived that using these apps had an impact in several domains, the most prominent of these being the apps' role in improving knowledge and problem solving, as well as their speed and clinical security. When we inquired about applied uses, respondents emphasized the use of apps as a communication tool and, although the amount of data we obtained did not allow for deep analysis, a significant number of professionals claimed to have sent patient images or photographs to other colleagues and a small percentage had sent clinical information. Some studies carried out with mobile phones mentioned that telemedicine offers an opportunity to send photos and video clips, representing a source of clinical support for obtaining a second opinion from other colleagues and experts [30, 31] . In an environment of scarce resources, the use of mobile phones for medical communication could be of great value. However, we should not forget that sending health information through apps, such as WhatsApp, can imply a serious risk to patient data safety. Professionals are using SNS tools such as WhatsApp and Facebook commonly to communicate and share clinical information, and this use of social media as a health tool raises ethical issues in part because of the possible inappropriate use of individuals' personal and sensitive information and the possible breach of data security regulations (such as the European Union's General Data Protection Regulation). Health institutions must give special attention to advising health professionals about these risks.
The use of SNSs as a means of communicating with patients has been reported as being of little use, probably, according to other studies, due to the lack of legal protection, because their use could be a source of errors or distractions [32] , or because of the preference for face-to-face contact with their physicians by a large part of the population [33] . This trend could change in the near future, as pointed out by some studies carried out in places where mobile phones are mostly used, since it can improve patient care and make the use of resources more efficient [29] [30] [31] 34] .
Limitations
The study had several limitations. A selection bias was caused by the type of convenience sample used (closed cohort). This problem could be solved in future research by expanding the recruitment to self-selected professionals on the internet. Another limitation originated in the low response rate and the bias inherent in using a Web-based survey that those with better technology would be likelier to respond and, therefore, more likely to use apps for professional purposes. There was another important bias in relation to the high percentage of physicians and nurses who responded to the questionnaire, caused in part by the higher number of those professional categories registered as electronic health record users and in part by the low participation rate of other clinical categories included in the study.
Because this was a descriptive study, we were not able to establish a cause-effect relationship.
Comparison With Prior Work
Our findings are in accordance with those observed in other studies [6, 11] . The most popular social and messaging platforms used by health professionals were the same, and they had similar usage patterns in their professional context. The limited use of other more specialized groups of health apps in our study differed from the findings of other studies conducted in populations that used these apps constantly, especially those that are used for direct patient management (eg, medical guidelines and medical calculators) [29, 34] , which could be explained by poor knowledge of the current market or by technological barriers, especially among certain age segments of users. Although there are more specialized health apps that offer similar communication features and tend to have better safety profiles and certification in the handling of data [21] , the lack of information and poor knowledge about them could be preventing their use. This leaves open the possibility that promotion and dissemination of such tools in professionals' environments could improve their use.
Social networking is a form of social media, and SNS users typically download services that offer social media functionality to their mobile devices (eg, mobile phones and tablet computers), but they can also access SNSs on desktop computers or laptops [35] . Studies to determine which devices health professionals use to access social media are lacking. Some sources suggest that the rate of using mobile phones or mobile devices to using computers and laptops for accessing social media is 2 to 1 [36] . Our study specifically focused on accessing SNSs through mobile device apps, assuming that these devices are used most frequently, but more studies need to be done on this particular subject.
Some studies found that physicians use predetermined browsers in their mobile phones to access SNSs, search clinical practice guidelines or patient information, or access medical information through the Web [37, 38] . Our survey may not have caught this functionality, carried out with mobile phones. Other studies reported the use of mobile technology in primary care as a good tool to provide medical care in hard-to-reach areas, making it easier to guarantee health services and resources [11, 18, 19] . The combination of SNSs and mobile health offers a great opportunity to strengthen information systems transforming health systems. However, the implementation of this combination should carefully consider aspects such as the security, privacy, and confidentiality of user information, but it also needs to take into consideration health professionals' preferences [20, 22, 23] . The results of this study provide new insights into the use and perceived benefits of apps among primary care professionals and, specifically, about the uses and needs relating to social networks. The demonstration of health professionals' use of SNSs should warn us about the need to improve and enhance their benefits, but also to facilitate the proper and secure use of these new tools. Further analytical-experimental research using more exhaustive methods to recruit participants will be essential to confirm and extend the results of this study.
Conclusions
The vast majority of primary health care professionals surveyed, 362 of 483 (74.9%) respondents, accessed SNSs with their mobile phones in a work-related context. WhatsApp was the most used, in both personal and professional contexts. Mobile phone apps with access to SNSs in health care are frequently used for communication between professionals, but they are also used for the exchange of files and images or recorded clinical data. The use of these apps, according to the professionals surveyed, affects problem solving, but their use for communicating with patients is not yet widespread. We recommend that health institutions assess the need to improve the general and specific knowledge about the available apps and, thereby, improve and facilitate their use among health professionals as a way to prevent the risks of inappropriate use.
